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Introduction
Umbilical cord stricture is an uncommon but distinc-
tive condition associated with intrauterine fetal death.
Although it is now accepted that this rare umbilical cord
abnormality can cause intrauterine fetal demise, its eti-
ology and the risk of recurrence remain unclear [1–3]. It
is thought to result from fetal movement during which
the cord normally becomes twisted. The stricture is
associated with an extreme focal deficiency in Wharton’s
jelly. In monoamniotic twins, a significant fraction of
the high perinatal mortality rate is attributed to ent-
wining of the umbilical cords before labor. Despite the
numerous case reports, however, only two references
have addressed the possibility of recurrence of this rare
abnormality [4].
Case Report
This patient was a healthy 27-year-old woman,
G2P0SA0AA1, who first presented at 10 weeks of
gestation for prenatal care. She had unremarkable
medical, social, and family histories. A repeat ultra-
sound examination at 18 weeks showed normal fetal
growth, amniotic fluid index (AFI), and fetal anatomy.
Her prenatal triple screen was normal. The risk of
Down’s syndrome was 1/21,635 and the risk of trisomy
18 was 1/40,603.
Her pregnancy progressed without complication
until 22 weeks, when she noted no fetal movements for
2 days. She visited the local medical department, where
she was told of the intrauterine fetal death. She visited
our hospital for a second opinion. She had no history of
trauma, vaginal bleeding, or abdominal pain. Ultrasound
examination found no fetal heart beat and oligohydra-
mnios. No growth lag or fetal anatomic abnormalities
were apparent. She denied symptoms of rupture of the
amniotic membranes.
After extensive counseling, she and her husband
accepted termination of the pregnancy at 22 weeks of
gestation. Laminaria was used for ripening, augmented
with Nalador to shorten the labor course. The male
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dead fetus, delivered via the vaginal route, had a body
weight of 320 g and an Apgar score of 0'->0'. No
anatomic abnormalities were found. The placenta
weighed 150 g and had no areas of infarction. The
umbilical cord was twisted at the fetal insertion site
and narrowed to a diameter of 3 mm from an average
diameter of 10 mm. The distal segment dilated to 12
mm and was grossly congested (Figure).
The karyotype of the fetus was 46,XY. The fetal death
was thought to be due to umbilical cord stricture.
Discussion
There are several theories as to why umbilical cord
strictures occur. One theory, known as the “stretch
hypothesis”, is based on the idea that the length of
the cord is determined by tension generated by fetal
movements; the greater the length of the umbilical cord,
the greater the fetal movements [5,6]. The length of
the umbilical cord varies from no cord (achordia) to
300 cm, with diameters up to 3 cm. Average umbilical
cord lengths associated with gestational age have been
described [7]. Umbilical cords are helical in nature, with
as many as 380 turns. An average umbilical cord is 55
cm long, with a diameter of 1–2 cm. Most of the cord’s
length is achieved during the first and second trimesters,
when the fetus is known to be the most active. It has
been theorized that the constriction found in some um-
bilical cords occurs during the second trimester. There-
fore, it may follow that excessive fetal movements during
that time of pregnancy may contribute to the formation
of the umbilical cord stricture. It is a pity that the cord
length in this case was not available.
The extracellular matrix is a specialized connective
tissue referred to as Wharton’s jelly. The absence of
Wharton’s jelly is another proposed etiology of cord
stricture. Wharton’s jelly is known to protect the
umbilical vessels, serving as a supportive layer. Local-
ized deficiencies in the development of Wharton’s
jelly cause weakness in the cord, about which the
fetus can rotate to cause torsion. The site of torsion is
usually near the fetus. Edema is usually present distal
to the affected area or areas (many strictures can oc-
cur). This decreased blood flow through the area of
stricture can lead to fatal consequences for the deve-
loping fetus.
The timing of intrauterine death varies from 23 to
40 weeks of gestation. A case of umbilical cord stricture
in a 21-week fetus has also been reported [8]. There may
be a critical point that needs to be reached before the
oxygen demands of the fetus cannot be met by the
constricted umbilical vessels. This may vary from one
pregnancy to another and may also be variable, based
on the degree of stricture present. The stricture of the
cord and the narrowing of the blood vessels within
it cause a sufficient decrease of oxygen, which would
make it unable to meet the demands of the developing
fetus; the fetus develops intrauterine growth restriction
and becomes hypoxic and acidotic, and death ensues
[4].
Although there are several documented cases of
umbilical cord stricture and ensuing fetal demise (Table)
[1–4,9], the rarity of the abnormality led previous authors
to believe that the prognosis for future pregnancy re-
mains “excellent” or “favorable”. Only one prior public-
ation implies that there may be an increased risk of
recurrence. Although fetal morbidities may still be
high as a consequence of extreme preterm or preterm
delivery, for those parents who are determined to have
a child and have been counseled appropriately, early
intervention may be the family’s only chance to produce
a live infant.
Clinically, the stricture cannot be diagnosed using
ultrasound. A decrease in fetal movements is usually the
only symptom during the second or third trimester of
pregnancy and fetal death occurs soon after. Kiley et al
report a case in which there was a reactive nonstress
test at 30+ weeks but the fetus died 2 days later [10].
The woman’s age, health, and previous history
have shown no link with this condition, but there is an
increased incidence with twin gestations [10]. Morpho-
logically, most infants are macerated and an extremely
narrow segment of umbilical cord is usually seen at the
fetal end and rarely at the placental end or in multiple
sites along the cord. Absence of Wharton’s jelly, steno-
sis, or obliteration of cord vessels at the narrow seg-
ment and intravascular cord thrombosis are the major
pathological features [3].
Figure. Fetal demise demonstrating gross view of umbilical
cord stricture.
Umbilical Cord Stricture Causing Intrauterine Fetal Death
75Taiwanese J Obstet Gynecol • March 2006 • Vol 45 • No 1
Anomalies reported with constriction of the cord are
cleft lip, anencephaly, tracheoesophageal fistula,
anophthalmia, trisomy 18, exophthalmos, generalized
subcutaneous edema, and ventricular septal defect.
The mechanism of cord stricture and how it leads
to fetal death remain unknown. If the exact etiology of
cord stricture can be determined, efforts may be directed
at preventing a recurrence. Additional published cases
may be helpful.
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Table. Reported cases of umbilical cord stricture
Author Gestational age (weeks) Gender Fetal abnormalities Cord length
Sun et al [1] 23* Male None NA
28* NA None NA
24 Male None 300 mm
29 Female None NA
30 Female Mild growth restriction 270 mm
34 Female None 340 mm
40 Male Asymmetric growth 580 mm
Virgilio and Spangler [3] 35 (twin) Female Unknown NA
French et al [4] 28† Female Unknown 290 mm
29† Male IUGR 282 mm
30† Female IUGR, oligohydramnios 190 mm
Wahl and Masliah [8] 21 NA Unknown NA
Gilbert and Zugibe [9] 28 NA Unknown NA
30 (twin) Male Unknown NA
32 Male Unknown NA
32 Male Malformations NA
38 (twin) Male 20-week size NA
38 (twin) Male Unknwon NA
Present report 22 Male Oligohyrdamnios NA
*Same mother; †same mother. NA = data not available; IUGR = intrauterine growth restriction.
